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SUHVVXUH$FRQWUROXQLWLVFRQQHFWHGWRWKHFKDLQDQGLWFRQQHFWVWRWKHQRGHVDWSUHGHWHUPLQHGWLPHLQWHUYDOVGDWD
DUH VDYHG ORFDOO\ RQ DQ6'FDUG DQG WUDQVPLWWHG WKURXJK D*356RU5DGLR&RQQHFWLRQ WR WKHSURFHVVLQJ FHQWHU
0806 KLJKOLJKW LV WKH SRVVLELOLW\ WR UHFRUGPHDVXUHPHQWV FRQWLQXRXVO\ DQG VHQG WKHP UHPRWHO\ WR XVHUV'DWD
FROOHFWHGFDQEHHODERUDWHG LQDOPRVW UHDO WLPH WRSURYLGHDQ LQWXLWLYHJUDSKLFDOVROXWLRQDOVRIRUQRQH[SHUWXVHU
0806LVDYHU\IOH[LEOHLQVWUXPHQWZKLFKFDQEHHDVLO\WUDQVSRUWHGDQGLQVWDOOHGRQVLWHVDYLQJWLPHDQGPRQH\,W











 EHFDPH SURJUHVVLYHO\ DFWLYH FDXVLQJ VHULRXV GDPDJHV WR EXLOGLQJV 7KH UHDFWLYDWLRQ RI WKH ODQGVOLGH ZDV
UHODWHG WR WKH SURORQJHG UDLQ WKDW LQGXFHG D VLJQLILFDQW LQFUHDVH RI WKHZDWHU WDEOH OHYHO LQVLGH WKH GHEULV IDQ$





























JRYHUQHGE\ WKHSUHVHQFHRI DQ LQWHUPHGLDWH OD\HURI LQWHQVHO\ IUDFWXUHG URFN ORFDWHGEHWZHHQ WKHP WKLFN
GHEULV FRYHU DQG WKH XQGLVWXUEHG EHGURFN 'XULQJ KHDY\ UDLQ HYHQWV ZDWHU ILOOV WKH LQWHUPHGLDWH OD\HU FDXVLQJ
H[FHVVLYH SRUH SUHVVXUH WR GHYHORS FUHDWLQJ DQ XSOLIW IRUFH DFWLQJ RQ WKH GHEULV FRYHU FRXSOHGZLWK DQ XSZDUG
LQILOWUDWLRQWKHVHWZRFRPELQHGDFWLRQVDUHWKHFDXVHVRIWKHREVHUYHGODQGVOLGHGLVSODFHPHQW
$0806LQVWDOODWLRQZDVGHSOR\HG WRPRQLWRUERWK ODQGVOLGHGLVSODFHPHQWVDQGZDWHU WDEOH0806FKDLQ LV
FRPSRVHGE\QRGHVRIZKLFKDUHGHGLFDWHGWRGLVSODFHPHQWPRQLWRULQJRQHWRUHFRUGDWPRVSKHULFSUHVVXUH




LQ WZR GLIIHUHQW GLUHFWLRQ 1RUWK6RXWK DQG (DVW:HVW $W ILUVW WKH UHVXOWV ZHUH QRW FRPSOHWHO\ UHOLDEOH 7KH
DXWRPDWLF LQFOLQRPHWHU FRUUHFWO\ LGHQWLILHG WKHPDLQ VOLGLQJ VXUIDFHV EXW WKH WRWDO DPRXQW RI GLVSODFHPHQWZHUH
RIWHQRYHUVWDWHGVHYHUDO WLPHZHKDGWUDGLWLRQDO LQFOLQRPHWHUVRXWSXWRU WRSRJUDSKLFVXUYH\VWRFRPSDUHDQGWKH
FDOFXODWLRQ RIPRYHPHQW GLUHFWLRQ ZDV DIIHFWHG E\ FRQVLGHUDEOH XQFHUWDLQW\:LWK WLPH D ODUJH DPRXQW RI GDWD
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x 6\VWHPFDOLEUDWLRQZDVFDUULHGRXWRQO\DW URRPWHPSHUDWXUH7KLVGLGQRWDOORZXV WRDQDO\]H WKHFROOHFWHG
GDWDDSSURSULDWHO\DWGLIIHUHQWWHPSHUDWXUHV
x 7KH HSR[\ UHVLQ ZKLFK FRQVWLWXWHV WKH IUDPH RI WKH QRGH LV VXEMHFW WR VKULQNDJH 7KH SHUVLVWHQFH RI VXFK
HIIHFWWKDWFDXVHVXQH[SHFWHGWHQVLRQLQWKHKDUGZDUHFRPSRQHQWVLQVLGHWKHQRGHVDQGLWLQGXFHVHUURUVLQWKH
UHDGLQJVGHSHQGVXSRQWKHWHPSHUDWXUHDWZKLFKWKHFKHPLFDOUHDFWLRQDUHWDNLQJSODFH
x 7KH LQVWDOODWLRQ SURFHGXUH XVXDOO\ ILQH JUDYHO RU FHPHQWEHQWRQLWH PL[WXUH ZHUH XVHG WR ILOO XS WKH VSDFH





 5RFFDPXUDWD 7LHGROL %RVFKHWWR
7HPSHUDWXUHGHSHQGHQFH ; ; 
,QDGHTXDWHFDOLEUDWLRQ ; ; ;
5HVLQVKULQNDJH ; ; 






WKH LQVWUXPHQW 7KH WZR OLQHV UHSUHVHQW FXPXODWHG GLVSODFHPHQWV LQ WZR GLIIHUHQW GLUHFWLRQV 1RUWK6RXWK (DVW
:HVW3UREOHPVFRQQHFWHGWRWKHWHPSHUDWXUHLQWHUIHUHQFHZHUHDSSDUHQWLQWKHXSSHUSRUWLRQRIWKH0806FKDLQ
FRPLQJIURPQRGHVORFDWHGDWVKDOORZGHSWK&DOFXODWHGGLVSODFHPHQWVIOXFWXDWHIURPSRVLWLYHWRQHJDWLYHYDOXHV
9DULDWLRQ RI WKH WHPSHUDWXUH ZKHQ QRW FRQVLGHUHG GXULQJ WKH FDOLEUDWLRQ SKDVH ZHUH FDXVLQJ D SRRUO\ UHOLDEOH
HODERUDWLRQRIWKHFROOHFWHGGDWD'XHWRWKLVW\SHRIHUURUVQRGHVWKDWZHUHVWDEOHLQVLGHWKHJURXQGDQGVXIIHUHG
VRPHWKHUPDOVWUHVVUHWXUQHGGDWDWKDWSURGXFHGXQUHDOLVWLFGLVSODFHPHQWV'HVSLWHWKLVSUREOHPLWZDVSRVVLEOHWR









WKH ROG FDOLEUDWLRQPHWKRG FDXVHG LQDFFXUDFLHV LQ WKHPHDVXUHPHQW LQWHUSUHWDWLRQ FDOLEUDWLRQZDV GRQH DW URRP
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WHPSHUDWXUHRQO\WRVHWDFDOLEUDWLRQFXUYHIRUHDFKDFFHOHURPHWHUD[LV$IWHUWKHDQDO\VLVRIGDWDFROOHFWHGIURPWKH









,Q)LJXUHZHFDQ VHH UHVXOWV RI WKH LQVWDOODWLRQ LQ%RVFKHWWR7KH0806 LQVWDOOHG LQ WKLV VLWHKDV WKH VDPH
FRPSRQHQWDVWKHSUHYLRXVRQHVKRZHYHUWKHFDOLEUDWLRQPHWKRGZKLFKFKDUDFWHUL]HWKHLQVWUXPHQWZDVLPSURYHG
$WILUVWWKHFDOLEUDWLRQSURFHGXUHLVGRQHDIWHUWKHFRPSOHWHPDWXUDWLRQRIWKHHSR[\UHVLQZKLFKZDVDFFHOHUDWHGE\
PDLQWDLQLQJ QRGHV DW KLJK WHPSHUDWXUH IRU VHYHUDO KRXUV 7KH VWUHVV LQGXFHG E\ WKH VKULQNDJH RI WKH UHVLQ LV
PHDVXUHG DQG WDNHQ LQWR DFFRXQWGXULQJ WKH FDOLEUDWLRQSURFHVV DQG FDQ WKHUHIRUHEH HOLPLQDWHGGXULQJ WKHGDWD
SURFHVVLQJDQGDQDO\VLV8QUHDOGLVSODFHPHQWV LQGXFHGE\WKLVHIIHFWVZHUH LQIDFWQRWUHFRUGHGLQ WKH%RVFKHWWR
LQVWDOODWLRQ 7KH WHPSHUDWXUH FRPSHQVDWLRQ ZDV FRQVLGHUHG LQ WKH VRIWZDUH &DOLEUDWLRQ ZDV PDGH DW VHYHUDO
GLIIHUHQWWHPSHUDWXUHDQGWKHFDOLEUDWLRQFXUYHVIRUHDFKDFFHOHURPHWHUD[LVZHUHWKHQFRUUHFWHGXVLQJWKHGHULYHG
FRPSHQVDWLRQ PDWUL[ 7KLV WUHDWPHQW SURYLGHV PXFK PRUH UHOLDEOH UHVXOWV WKDQ WKRVH VKRZQ LQ )LJXUH  6RPH
SUREOHPV UHPDLQ GXH WR WKH WHQVLRQJURZQ DORQJ WKH FKDLQ GXULQJKLV OLIH 6WURQJGHIRUPDWLRQV RI WKH FKDLQ FDQ




'RPDLQ5HIOHFWRPHWU\ZKLFKXVHG ORQJ LWXVHGGLIIHUHQWSULQFLSOH 'UXVD)LUVWO\KDUGZDUHFRPSRQHQWV
ZHUHUHSRVLWLRQHGWRREWDLQDEHWWHUGDWDTXDOLW\HJWKH0(06VHQVRUKDVEHHQSODFHGRQWKH3&%LQDGLIIHUHQW
SRVLWLRQRULHQWDWLRQ LQ RUGHU WR XVH DFFHOHURPHWHU D[HV FKDUDFWHUL]HG E\ WKH KLJKHU SUHFLVLRQ $OVR D EHWWHU
UHVROXWLRQLQDQDORJGLJLWDOFRQYHUVLRQZDVDGRSWHGWRLPSURYHWKHRYHUDOODFFXUDF\7KHQHZFDOLEUDWLRQSURFHGXUH
GHVFULEHGDERYHZDVGHYHORSHGDQG WKHHODERUDWLRQVRIWZDUH LVQRZDEOH WR WDNH LQWRDFFRXQWDOO WKHSUHYLRXVO\
KLJKOLJKWHGSUREOHPVZKLFKZHUHFKDUDFWHULVWLFRI WKHYHU\HDUO\ LQVWDOODWLRQV ,QDGGLWLRQ WHPSHUDWXUHYDULDWLRQ
DUHPHDVXUHG DQG FRUUHFWHGZLWKLQ WKH RSHUDWLQJ UDQJH RI WKH LQVWUXPHQW 1RGH URWDWLRQV GXH WR WKH SUHYLRXVO\
GHVFULEHGSURSDJDWLRQRIWUDFWLRQIRUFHDORQJWKH.HYODUURSHDUHQRZGHWHFWHGDQGFOHDUHGGXULQJWKHHODERUDWLRQ
SKDVHV SUHYLRXVO\ WKH\ ZHUH ZURQJO\ LQWHUSUHWHG DV DFWXDO GLVSODFHPHQWV ,Q )LJXUH  UHVXOWV IURP D QHZ
JHQHUDWLRQLQVWUXPHQWVDUHVKRZQ6RPHWHPSRUDU\VWUXFWXUHVUHTXLUHGIRUWKHH[WUDFWLRQRIRLODUHLQVWDOOHGRQD
ODQGVOLGH DQG0806 KDV EHHQ ORFDWHG LQ WKLV DUHD WRPHDVXUH XQGHUJURXQG GLVSODFHPHQWV 7KH IDLOXUH RI WKHVH
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VWUXFWXUHVPD\FDXVHHFRQRPLFDQGHQYLURQPHQWDOGDPDJHVVRLWLVYHU\LPSRUWDQWWRTXDQWLI\DOPRVWLQUHDOWLPH














UHOLDEOHEHFDXVHRI WKH LQDFFXUDFLHVPHQWLRQHGDERYH$QHZVWDWLVWLFDODSSURDFK6HJDOLQLHWDODOORZV WR
GHWHFWYDULRXVHUURUVRXUFHVDQGWRFRPSHQVDWHWKHP
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